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(57) imm 
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(i) 



R -R tt, *iveix»£K* ak*ISC^ ^ 

&m$C 1 — 6 <£>T /MrA-^-g, ^i|[6-4 0O7y 
Ifl^C 1—6 COT/W^ryU^yU^ ^ - £efft$C 6 — 40 

6~4 OtD^^oT y — yi-S^r^-r o r'— R*te, 

^lff&l~6<7)T,^=i3r>g x ^l?t£fc6-4 OCDT 
Arttism* ^l-6 07;^/Wl, ^ 
|[6-4 0©7y^^S, ^fSl&l —6(DT/^/U 

6 - 4 o ©7 y -/u^^^/n, $tm&G 

-4 0©7y-;PX/V7>f^H, ^7/S$:tttV> 
te**Mtktf>^|?li&: 6 — 40 <o^"r o T y —/um^m-To 

) 

*<t h-m&nxm 1 i-iE«*>«riE— «5£ ( i ) r-* 

[ffi*44] mjiB-^ (i) x-mtsfrz 

3 icm^Lv^m^ ^ ? hc^^^^ty^f^ 



^m^-aA^^ie-^ (d r^^ns^y ^y 

[0 0 0 1 i 
[0 0 0 2] 

■T- (^T, »EL^) lc«^&A«£S*l*-C3S*j» 

mm t mm&&M><t u eswk Lx&%Mm*mT-rz>ti 

^TftO^t IT, %:m$f¥tm5 0 7 7 1 4 2 

3, 5, 6-fF77x^b , 7v J ^ 2, 3, 4 — h 

y 7x^;i/^y y 3 — ^=n^/u^r/ y 

i/utmi^< /ia^v^pp^sfoo^ ^/c. mm 

[0 0 0 3} 



[0004] 

[M«rffRi-a^ae)0#8k] *»W#fett, mile gift 




ny^JB^ ^f&l — 6or/i^/u& % j^§Sf!&l-6 

MXft i~6 jg^ifc 6 - 4 o or y 

1 ~ 6 <OT fr^jV^fry 4 ^Ji-M. 6 ~ 4 0 

^7!)-/M;V*-/vl, ^i|[6-4 0O7y";^ 

t6-4 0^rP7i;-^s^t o r'-r'il 

fcm&l~6(OTsUzi*i/^ ^it6-4 0©7 

^ 6 — 4 0 or y — £<3?itfc 1 — 6 C07;u^/U 
^/U^->r^^ 1 ~ 6 ©7;V^^^^7 ^ 

^||6-4 0O7!J-;^M-/H, £^l&6 
-4 0W7!)-;M/i/7^-/i/l > v-r y &£WLTV^ 

teMg&o#t§if£fc 6 — 40 o^-t- nry — 

) 

[0 0 0 6] -^©igdacfis^i 
t i>— mtmm— n^c (i) -e^ns^y^-y-y >^ 

[0 0 0 7] 



[0005] tie-as::*: ( i ) 

^ $ *x stHKft y * * y >wim& & mm-t 5 t> <d -o & 

[Yk2] 



<I) 



[snont^ai *«woBuffi-«^c (i) 

Jvs&r&^y =¥-y-y ^BWfri^v^T, r 1 — r 6 i*. 

6 — 2 0 <D7 y — A*-^ ~>g, 1 — 6 <7>7 yl^/P 

^■^"S. M^6~4 0 0)7y^Wl, ^iti- 

fr? 4 — a-s. j^^ttfe: 6 — 4 o or y — /i^^/j^/u 

6 - 4 0 07 !J ^;U^;U7 ^ y7; 

^mt> u < liitto^it 6 - 4 o ©7 y — ;u 

Xttlt t) t < liilftW^ilS 6 - 4 0 O^r n 

ry-^s«r*t. buIs-^^; (i) k:*5v*-c. r'- 

[0008] /No^yeattt, ^ 
ltd, y^vus, ^a-s, ^otvus, y 

t urn. ^Jx.rf % T^y^ri/g, if7x^ut^->; 

[0009] &zmgt 6 — 40 or y — /^^m tvx 



t 



> 



fcVl^yU/fc — yUg, ^^yl^yUzftr^Ug, 
fvu jfc - yUg , ^ ^ i/y U y U * ~ y # b 

ix. R*«*s-3£l±<Ot>(Oliffl:«tt. *RXtt$WS*r*- 
y^^LTti:. ^^ti. ^yi^yi^-f ~yug, Ji^yu 

0«7U — yU;*yHfc:=.yUi££ UTIi, ^aL—Zl^yU/fc^ 

yw;* yu:7 ^ nyu^, tf 7 -/u^;U7 ^ —yugft ir'd^ 

[ooio] m&hv<nmm&<Dmm&6^4o<DT 

!J— ywg«t LTIi. #J*Lhf. 7 31 -sum, ^7x-;u 

fcfcOtpgUkO&ajMf Slim, ^ ^ 
h*ism. /o^v'l, y:7*n n-/h 

^J-m, ^ju^^tm, ^^y^^^S, <<>"7-A& 
tsjVT-X&tj: ¥(om.m%L 1 ~ 6 cDTyi^yi^ 

fcVu^yi^^ — y^, ^^yu^yu^^— yuS, 
^-yu^yu^ 4 ^/ug, v-yu^yu^ ^ —ywgft ^(Dj^ 
^t^l — 6 0Tyi^^yuxyu^^ ^;Pg s ^^yi*;*yW2fc;=. 
y^S, ^^y^^y^^^yuS, :/n tvi^yMN^yi^, ^ 
^vUXyV/fc^iyl^g, ^ V^l^yUzft -yi^g, ^^rvvl^ 
yV;fc~;Vg& £f 1 — 6 <DT jV^/VT.jVik—jVM 

[0 0 11] Blftt>b<ttM@lft^*»6-4 0^ 

DArmttz&mtrhti*. r'-r 

f£ £ ISS-r 5 d>b T* -5 „ 

[0 0 1 2] *i6gia<oawe— (i) -e*£n*»r« 

TyU^ry^S, 1 — 6 <7>TyU=> £liffi&6- 

4 0O7!J-/!/^^ ^^^cl~6(Oryw^ryu^^- 
^S6-4 0W7!)-/UWS, ^tl-60 
Tyi"3-yu;*yi'/fc~yug > 1—6 <OT jv^jv^j^y 



4— yt-Ss 0e^f&6 — 4 0<DT y — yi^yu*— yi^ x ^ 
i& 6 -v 4 0 ©7 9 -/^;U7 ^ V7yl^ 
LTl^Tt> <fcv^t?t&6~4 0OT y — yl-S. 3m®& 
t> L < li**ffift<£>J^§?m 6 — 40 co-^x d7!) — yi^S^r 

[0 0 13] '^vV^m+t LTIi, 7-yi, i£§jf, ^ 

m, -<V^-y^^r->g, ^^v-yW^-^r^S^if^^tfb 

[0 0 14] $tm$ci~~ 6<DTJ^jU^^rmt LTIi, 
#Jx.tf. ^^yw^^-S, ^^yv^^S, ify^^- 
^^yi^^^S, -^>^y^^S, — ^v^y^^-^-S^ 

Z&m\?hfrZ> 0 &km$c l - 6 ory^^yu^ 

yM^/Ug£ LTIi, ^Jx«. 7«^yl^^/^— yug, ^ 
yl^S, ^<>^yU;*yU3fc-yl^t£, ^ ^- >yU^ - yV^ 

^-yU^yU^^^yuSir LTIi, W^tf, t^JVTs^ 4 
— yl^^, Ji^yU^yW^^^yV^, r^n fyU^yU^ >f -/W 
S, ^^-yu^yu^-r — yi-S. ^^^-yu^yu^^ — 

-.3->yU.XyU^ ^ ^yUg/«C if 3ftS*rf fciX, 3 

[0015] j^^l^c l~6 WT;v^;v^/^-;uSt .t 
Tti, 0"Jx^ ^^yu^yi^^^yv-S, ^^y^^yu^^/i^ 
M, f yu^yu^^yw^, T'^yw^yu^^yuS, 
^-y v * ;v ^ ^y ug, ^ v-y u ^ y = yug # ^ ^ ^ »f 

^Stttlt ^J^li, p^^^^yu^^^y^, Ji^yu 
^^^yug, ^^^yi^yu^ — yi^g, ^^*>yu^yW7 

0^)7 y — /U*/U7iK^s\s&t UTI^. 7x-yu^/u^n 
6 - 4 0 07 y -^^;U7 ^;uS t LTH, 7xx 



i 



[0 0 16] :/7yS^tT^Tti:V^iS6-4 

-7h*>m t «<yyh*i/m> t-zrv^-^m, se 

c - / h ^ *>S/j! O^it 1 ~ 6 07;W 3 '>S, 7 
s/Sf, ^ift, a^/i^ny^ - Fo 

^>^yw-^yu^-r ~yi^, ^^ri/y^^yu^-f ^yug 
t£¥ (D&tm&l — 6 tDTyv^yi-x/i'^^yi^ ^^vi* 
X/l/^n/Ug, ^^/uxyl^/fc— yUjg, 
yug, ^^yi^yU/fc^yug, ^v^vujxa-tJ^/i^, ^ 
^r^/ux;l/^- yl'gft £f<7y^f|itk 1—6 ©r^^r/^/u 

[ooi7] w&h^<nmw:&<Dfcm&6^4ocD^ 

P^S. iStJU^^Sr^tf^^^^S, XfiJifBT J) — 
y/uXft^*»f t>ii5„ «H&— «*t (I) \z 

*u m&r;nit -ttu-FftaiAic. 0 — 5 

-To «ria— (i) i-isv^-c. R&tfR 1 ** 

[0 0 18] #3BE<0#»EL**-tt. MBStifeJIXH: 

th-m&. ±sb— «xt (i) r-^ixs^-y *-y-y > 

tt, »S/jE?LaAJB/«**/«:^ttA»/l»tt, Ri 
4i/3g3fc^/m^&AJi/fi;ig. B«/jE?lttAJi/* 

^ft^&AJBtt&K^lifcVM&s. rtt^<7)Ji$r*-r-5m 
Pfl^±SEiE?LaAJB, 3B3fcB, l^AIIr^^tt 

[ooi9] *^t«|ELi^ttT, m 



ffi/jETLaAH/^BitH/^ttAB/BaS^M^ L 

i^tTIi, tt*B§«*>*#^ (4eVim±) 3* 
ftfleWiUtt, Aut£*?<D&m, Cul, I TO, S 

£L<li 10—20 Onmffcfi. 

[0 0 2 0] »«i:UTtt. ttVMfco/hgc^ 

(4eVOT) ««e*tt{fc-&4feRt/^tt 
— ■ Ov^A^, A1/A1 2 O j( -O-i/^A, T 

mst Ltoi/- k«Slh»wq/dwt 

*s#*U<, Mffttii^l 0-5 0 0nm, ^^L<li 

[0021] *&m<nm*iz&i? z>&%M<D&yttt ! & t 

#^x-fc6^tcifi. ¥&ytm<D&yt&nizo\,^x^ mz. 

<Dh<D*mvii,xm\<^z>^kfrxzz> 0 z&ftffit&k 
Ltd:, ^mm^mmi^m. t^/*** 

^y/f7/-/^, *<^/4 5//- yu^ 
v^x^y yv-<^if>-^{k^^^M^^av^ 

tvM/y, t'u^, ^y-t>-, -^y u>-#&£^ttfg 

4fe«t3te^«r^f6wtAS-C#5. ^^tcii, 1, 1, 
4, 4-rh7 7x^;U-l, 3 — >^^C/3i>Xii4 , 
4* - (2, 2-^7x^;ut'-;w) b*7^^yu^^$r 



» 



%m t ittm<Dit&%> frbtezmitm zmm u t> <o x 

[002 2) *3£^CO*$$E Lm^-viEft&xmn. IE 

¥&ytm^fcmis?z>h<DX'&>*) x mz-tti 04-106 

V/ cTn<Dmftt$MmZL'pt£< thl O^cmVv • 

#^*OPKtt/^<. SHE* **e»»l-*5V^, jETLom 

tf>IE?L&AJi ic^ffl £ ix£ <o h <0<D ^ ^ bffit tf> 
t <7) il ^ L T ffi V ^ r i: d5 x*^ 6 o 
[00 2 3] ««BjE?Lgaik^ft t LTIi, fll^tf. A 
7^ni/7^y^ N, N, N' , N' -fh77x^ 
A— 4, 4 ' — V 7x- >K N, N ' — ifz?x.=. 

yU- N, N* -v* (3-/^^31=:/^) -4, 4' - 
i/7^/t'7x-yl, (TP DA) , 2, 2 - 1'^ (4- 

v?-p-MI;l'7;;7i^) 7*0/^ 1, 1-tT 
^ (4-i?-p-^; V7 cy 7x - /W ) i^^n^^fih 

V.K.tfN, N, N* , N' -rF7-p-F y/U-4, 
4' / e7x=/Uft^W Si, Si 

C, CdS/i^»^«i, Jll^ 

-mxi*-n&±frb*z-mxmf$LZtixi>s:<. m 

m\^tii><DX&>oXh 

[ O O 2 4 ] *HiOSttE L5^<om^i£A/II*. m 

v>xtt. immar, *«w©-«s; (i) r* 



[00 2 5] £ LV>5l7u£fe K— /<> V 

tim Na (ft^Bift: 2. 36eV), 

K U±mm» : 2 . 2 8 e V) , R b (tWIUgfe : 2 . 
1 6 e V) RTfC s (tt*gil^C : 1 . 9 5 e V) fab* 

nC a (ttmm%L :2. 9eV), Sr «±*ii& : 
2. 0-2. 5eV) MBa (tt*^ : 2 . 52e 

v) frhti:Z>m*>t>m$l£iriZ>'Pft< th— oor;^ 

[0026] z.thbvyTji'Xy&mte. *3Mcit7cfe2i# 
lt, wix^2@^ji<7)r^y^^^^^$?* 

L<, HI:, C s&<£A,t*&fr&t*t % C s t 

Na. Cs^K, C s £R bfe^VMiC s £ N a £ K £ 
wE^WT^Sr ^r^^uv> 0 C s 

tt>— r><D4tm<£&ys&&m\^xhmmti: 

m^m#&m^xhmmt£%im:t>mt>tiz>o 
[0027] *^®t»E Lm*&, mmtmrnmo 

ftTt>«tv^ 0 rti^J: ^ , m^toy-^$r^^^ihL 
T, m^aA^^fp]±$ii--5r.^^T*#-5 0 rcoip/i 

•T4 ^xm&£nx\,^z>k^ m^At^$:^f>icrfii± 

$iir^wi:^x*t 6* T/u^ y ^Jg*/i-^>^^ K t L 
Til. Li^ LiO % Na 2 S. Na 2 Se 



Jh'kVXte. CaO, BaO, SrO, Be 

B a SRXfiC a S etfmifhtl. Tfr*y&M<0'^ 
DyyttiLTIi, 0Ux.tf. LiF s NaF, KF, 
LiCK KC l&tKNa C 1 ^t^Vf bit. Tfr* V 

BaF 2 . SrF 2> MgF^BeF/j:^7^ 

[oo28] £/c. m*m&m mat &¥m»t it 

12, #J;LkF. Ba. Ca. Sr. Yb. AL Ga, I 
n. Li, N a , Cd, Mg, Si. Ta, S bRXfZ 

n<D'pt£< 1 1>— o©7c*&$tfBMfc4&. &WtoJLXffit 

10 0 2 9] #3£§B<D3ff«E L=^tC:fctt5®^£AJI 
LT^Ii, 4#lC0J|®tefrV^ iiS?tt5 nm-5 n 

urn* htez>-m xmA z tix * «t < . HtiiEm^aA^ 

£ «S'Jm^<b^d^ <b £ m^S: AJf Uyc^coT' 
fcoTt>J:v\ ii^)Tfo6pS-S i, 

- S i C (DjETUfe AW, nla-Si, n^a-Si 

;ttf> ii^iWO 9 0/0 5 9 9 8 (C§|/T$tltV^ 

[0 0 3 0] ^^^ELi^^MfS^ 
iS^^rlftP^-r^o #J£LT, itfriaoi^fg/^&AJI 
/fS#Ji/m^^^/l£ffi^fcS^«E L§?tT-(Df£ 

T\ #£L<I*1 0 — 2 0 0 nmOei^lflC^Si 

7L&AJ1, 3S3tJI, m^&A^<D#^^£i§E§|£^ 
[0 0 3 1] HDgM^ft^: LTfi. mm<Dtm<x 



tCtO^*^, —jftfcjtf— h^jq^gs 0 — 4 0 0 
I^SlO^lo'Va, IfSgO. 0 1-5 
0nm/g> x SMS-5 0-3 0 0U ^J¥ 5 n m — 

T£?£L< te5 0 — 2 0 0 nmCOfiiS^gi^^aJ:^ 
[0 0 3 2] — #©««B8I;:jE?LSEAJI, 35ft 

m, mi-Si Am $ ^tzMx^n ts 
m/mm>btj:zm*(Dftmi3&tisxn, m 

s<y?—A' 9 ^y^?-/K^— k /Kyryu— h. 7j<y^ 

[0 0 3 3] ^i7)J:piatiWctiELifH, 
tt^: LTMJE3-5 OVit^Of?,^, 

fl^ (i) T*^^tt5^y =¥-^y v^^coft 

Ut3] 
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C2) 
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CM) 





[0 0 3 4] 
Hfc4] 



[0 0 3 5] 

Uts) 







(27) 




UB) 


- fwv\ 


(29) 




(30) 




(31) 




(32) 





[0 0 3 8] 

• 2, 3 - t'x (4* -yp^e7x^) ^y^fyy 

4, 4' ~y/n^y^;V5. Og (1 4 mm o 1 ) 
, 1, 2»7x^l/yv?7;yi. 5g (1 4mm o 
1) £T/u=f>;tfx#a^TT% x^y-;i/2 0^!l!) 

i&U bHfc^^lrx^ y -;ut^ t, 2, 3-fcf 
X (4' -yn^7x^) 3r/3r-y-y ^5. 5 g (ltJZ. 
$93 %) £#fc„ 

-<fc3*«3 (1) <D^$L 

2, 3 - t'X (4' -7'n^7x-;l,) 3ry3r-y-y>- 

2. Og (4.5 mmo 1 ) , 1 —)-"7 9 

2. Og ( 1 2 mm o 1 ) „ rl^7^7 ( h ]) 7 



m.TX\ 1, 2-5o< b^e/oc^>5 0 ^ ]) ]} y hMC 

Sa>U 2. omj^^ h y ^atK^2 o ^ y y y v 

(4 0mmo 1) ^X.T, 7^F«Wf^Jg^Lfc 0 S 
Sri. 8g 00^7 5%) ^r^fCo r<£>fceDte x 

(ms) ^«fos*, «n&ft;£« (i) -e*> 

9, ^15 3 4. 2 1C^U M/S=5 3 4fi>o 

H-NMR (CDC1 3 , TMS), 7. 3-7. 6(m, 12H), 7. 7-8. 0(m f 12H), 8. 
26 (m, 2H) 

[0039] &j&mmm2 {\\^m (s) ) 

- (8) CO^jfc 

(8) 2. lg (Ifc$8 7%) *m^o ^(Dh<D 

^ msm^, mmt&m (s) -efet), ^* 

5 3 4. 2 1I^U M/S=5 3 4T^ot 0 ffc, 

H-NMR (CDCI 3 , TMS) , 7. 48 (m, 2H) , 7. 6-7. 9 (m, 22H) , 8. 22 
(m, 2H) 

[0040] <£&mmm3 utsm (2) ) 

• i, 2-^7- (4 --t?? 1 — ryu-^^— 

/U) -m^ ^- 1 , 2 — ^/^-V-cD^fiX 
4, 4* -iS7n^r^<>iS/l'2. Og (5. 4mmo 
1) , 1 —rz?# ls^#u>&2. 4g (1 4 mmo 
1) , 7" Y=7^r^ (h!J7x-yl/*77^y) s<7W 
AO. 2 5 g ?:7/u^yi/^#i^TX\ h^^i>5 0 
^}>Vy h/H-S^U 2 . 0M» h V *7 J^imWi 
2 0 ^ y y b/i>$:DUz-tc 0 ^tt, 4^^^L 

hy ^AT-^^-frfc^. ^cflETT^^$r@^Ufc 0 # 
^n^^^^^y-zUT'^U. 1, 2-ex- (4 

Uls— 1 -^yU-^^-^) -zc/^>- 1 , 2 
-^>-2. 5g (4X*p9 9%) £#tfi e 
•\Y&m (2) 

1, 2 - (4-t7^l/y-l-^-7x^ 
yl/) > — 1 , 2-^^->3. lg (6.8 mmo 

1) % 4, 5 -is^^-A — 1 , 2 -7 z^^Ul/i/T ^ > 
0. 92 g (6. 8 mm o 1 ) 0 ^ !J 9 

U ^^tLfc^9^^y-/WT^^L. <fc£*& (2) 

2. 7g 0fc^7 2%) r<Dt>GDJ± v MSM 
?>*£^ mflBYb^ (2) T*fcO> ^fi5 6 2.2 4 
tC^fb. M/S-5 6 2T'$)ofc e ^fc, NMRte 

H-NMR (CDC1 3 , TMS) , 2. 54 (s, 6H) , 7. 3-8. 0 (m, 24H) 
[0 04 1] &J&mmM4 (ik&Vl (4) ) 

• (4) <»^$L 



r/^ft^M. 2, 3— VT%J1t-7# 

uis&mi<^ufttemm\ci.x. \\L^m u) 3. 4 g 

JiMMfr&to (4) X'h*), 3)fl6 3 4. 2 4lC#U 
M/S= 6 3 4 T'fco7t 0 NMRi^^tro/ct 

H-NMR (CDC1 3 , TMS) , 7. 3-7. 7 (m, 14H) , 7. 8-8. 0 (id, 10H) , 8. 
15 (m, 2H) t 8.8(s, 2H) 

[0042] &f&mmms ut&vo (5) ) 

• qc&m (5) (d^&l 

-a-j&iy£0y3tc:iov^ 4, 1, 2-7 

• WSr^t^^fi^SllCUT. (5) 3. 5 
g (Jfc^8 2%) £r#fc e ^(Dt>Oli, MSMO^ 

HuiBffc^ (5) T*£>?K 3 2 4IC2J 

U M/S = 6 3 4Tfcofc 0 ^fc. NMRl^^tfo 

! H-NMR (CDC1 3 , TMS) , 7. 4-7. 7 (m, 10H) , 7. 8-8. 1 (m, 18H) , 8. 
75 (m, 2H) 

[0 0 4 3] GOSmttG tft&m (3) ) 

- i — i jv—-7zc^jv).^r y 3riMJ vo^Efc 

1, 2 — f;* — (4 — ~}-7# 1 — f;i/-7x^ 

/U) -zc^ 1 , 2-v/t>2. Og (2. 9 mm o 

1) , 4, S-iz/n^-l, 2-7x^l/yv/7^y 

1. Ig (4. 3mm o 1 ) / — >V 2 0 ^ V U y 

xj^e- 2 , 3 — fc** - (4 1 — 

^r/^fyy2. 8g 01X^9 9%) £#fc 0 

• \Y&m (3) <7>£*f£ 

6, 7 —i/zfv^- 2, 3 - f* — (4—^:7^ U V— 
1 — ^/U-^^^/lO ^r/H!)y2. 8g (4 0mm 
o 1 ) . yVsKnVRl . 3 g (11 mmo 1 ) , 

0. 13g5r7;Wy^#i^T^ 1, h 



2. 6g 0fc^9 4%) £*§/c 0 rn&fcOtt. MSM 
<D&^ ffc-g-* (3) T'feO. ^§6 8 6. 2 7JCM 
l> M/S = 6 8 6-C£>ofc 0 NMRlt^o 

H-NMR (CDC1 3> TMS) , 7. 1-7. 3 (m, 10H) p 7. 3-7. 6 (m, 10H) , 7. 
7-8. 0(m, 12H),8.34(s, 2H) 

[0044] fomnmmi 

2 5 mm X75mmXl. 1 mmfO I T O&mWMtt 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a new quinoxaline derivative by which brightness of organic 
electroluminescent elements and efficiency of luminescence thereof can be heightened and long life 
of these elements can be attained by improvement of deposition of electrodes and to provide an 
organic electroluminescent element utilizing the derivative. 

SOLUTION: This new quinoxaline derivative has a specific structure. This organic 
electroluminescent element has an organic luminescent layer or an organic luminescent layer 
composed of a plurality of layers containing an organic luminescent layer between a pair of 
electrodes and contains the new quinoxaline derivative in which at least one layer of the organic 
compound layer has the specific structure. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The new quinoxaline derivative shown with a following general formula (I). 
[Formula 1] 




the inside of a formula, and R1-R6 — respectively — independent — a hydrogen atom and a halogen 
atom — The alky I group of a carbon number 1-6, the alkoxy group of a carbon number 1-6, the aryloxy 
group of a carbon number 6-20, The alkylthio group of a carbon number 1-6, the aryl thio machine of 
a carbon number 6-40, The alkyl sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a 
carbon number 1-6, The hetero aryl group of the carbon number 6-40 which is not replaced [ the aryl 
group of the carbon number 6-40 which is not replaced / the aryl sulfonyl group of a carbon number 6- 
40, the aryl sulfinyl group of a carbon number 6-40, a cyano group, displacement, or /, displacement, 
or ] is expressed. R1-R4 It may combine with each other into next doors, the ring may be formed, and 
you may be replaced. Independently Ar1 and Ar2, respectively A hydrogen atom, a halogen atom, the 
alkyl group of a carbon number 1-6, The alkoxy group of a carbon number 1-6, the aryloxy group of a 
carbon number 6-40, The alkylthio group of a carbon number 1-6, the aryl thio machine of a carbon 
number 6-40, The alkyl sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a carbon 
number 1-6, The hetero aryl group of the carbon number 6-40 which is not replaced [ the aryl sulfonyl 
group of a carbon number 6-40, the aryl sulfinyl group of a carbon number 6-40, ihe aryl group of the 
carbon number 6-40 which may have a cyano group, displacement or ] is expressed, k and I express 
the integer of 0-2 independently, respectively, and m and n express the integer of 0-5 independently, 
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respectively. However, R2 and R3 Except for the case where it is a hydrogen atom, a phenyl group, 
or an alkyl-group displacement phenyl group simultaneously, and is m=n=0. 

[Claim 2] The new quinoxaline derivative according to claim 1 expressed with said general formula (I) 
contained in an organic electroluminescence element. 

[Claim 3] It is the organic EREKURO luminescence element which has the organic compound layer 
which consists of two or more layers which contain an organic luminous layer or an organic luminous 
layer in inter-electrode [ a pair of ]. The organic electroluminescence element containing the 
quinoxaline derivative by which at least one layer of this organic compound layer is expressed with 
said general formula (I) according to claim 1 . 

[Claim 4] The organic electroluminescence element according to claim 3 which makes an emission 
band region mainly come to contain the quinoxaline derivative expressed with said general formula 

(I). 

[Claim 5] The organic electroluminescence element according to claim 3 or 4 which makes an organic 
luminous layer come to contain the quinoxaline derivative expressed with said general formula (I). 
[Claim 6] The organic electroluminescence element according to claim 3 which consists of a 
quinoxaline derivative by which said organic compound layer has an electronic injection layer, and 
this electronic injection layer is expressed with said general formula (I). 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence element using the 
new quinoxaline induction and new it which can attain high-intensity-izing, high-luminous-efficiency- 
izing, and the long-term stabilization by the adhesion improvement of an electrode especially about 
the organic electroluminescence element using new quinoxaline induction and new it. It is. 
[0002] 

[Description of the Prior Art] The trial which forms an electronic injection layer in an organic 
electroluminescence element (the following, organic EL device), and raises luminous efficiency to it 
has been made conventionally. However, although formation of exciplex was seen or high-intensity 
luminescence was obtained, there was a fault that a luminescence life was short. Moreover, since 
exfoliation of a metal electrode and an organic layer occurred by prolonged energization, or an 
organic layer and an electrode crystallize and nebula-ized and luminescent brightness fell, such a 
phenomenon needed to be prevented. As a trial of eye ** solve this, they are a pyrazine compound, a 
quinoline compound, and a quinoxaline compound as a composition component of an organic EL 
device to a U.S. Pat. No. 5077142 Description. For example, using 2, 3, 5, 6-tetra-phenyl pyrazine, 2, 
3, and 4-triphenyl quinoline and 2, and 3-diphenyl quinoxaline is indicated. However, since these 
compounds had the low fusing point, even if it used it as an amorphous film layer of an organic EL 
device, crystallization took place immediately, and there was a problem of stopping almost emitting 
light. Moreover, exfoliation of a metal electrode and an organic layer occurred by energization, and 
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there was a problem that the life of an organic EL device became short. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve the 
aforementioned technical problem, and it aims at offering the organic EL device using the new 
quinoxaline derivative and new it in which high-intensity-izing of an organic EL device, high-luminous- 
efficiency-izing, and the reinforcement by the adhesion improvement of an electrode are possible. 
[0004] 

[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a 
result of repeating research wholeheartedly, the new quinoxaline derivative which has specific 
structure by [ of an organic compound layer ] using for an electronic injection layer much more 
especially at least It found out that the organic EL device with which high-intensity-izing, high- 
luminous-efficiency-izing, and the long-term stabilization by the adhesion improvement of an 
electrode were attained was obtained. This invention is completed based on this knowledge. 
[0005] That is, this invention offers the new quinoxaline derivative shown with a following general 
formula (I). 
[Formula 2] 

R 1 




(I) 



the inside of a formula, and R1-R6 - respectively - independent - a hydrogen atom and a halogen 
atom - The alkyl group of a carbon number 1-6, the alkoxy group of a carbon number 1-6, the aryloxy 
group of a carbon number 6-20, The alkylthio group of a carbon number 1-6, the aryl thio machine of 
a carbon number 6-40, The alkyl sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a 
carbon number 1-6, The hetero aryl group of the carbon number 6-40 which is not replaced [ the aryl 
group of the carbon number 6-40 which is not replaced / the aryl sulfonyl group of a carbon number 6- 
40, the aryl sulfinyl group of a carbon number 6-40, a cyano group, displacement, or /, displacement, 
or ] is expressed. R1-R4 It may combine with each other into next doors, the ring may be formed, and 
you may be replaced. Independently AM and Ar2. respectively A hydrogen atom, a halogen atom, the 
alkyl group of a carbon number 1-6, The alkoxy group of a carbon number 1-6, the aryloxy group of a 
carbon number 6-40, The alkylthio group of a carbon number 1-6, the aryl thio machine of a carbon 
number 6-40, The alkyl sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a carbon 
number 1-6, The hetero aryl group of the carbon number 6-40 which is not replaced [ the aryl sulfonyl 
group of a carbon number 6-40, the aryl sulfinyl group of a carbon number 6-40, the aryl group of the 
carbon number 6-40 which may have a cyano group, displacement or ] is expressed, k and I express 
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the integer of 0-2 independently, respectively, and m and n express the integer of 0-5 independently, 
respectively. However, R2 and R3 Except for the case where it is a hydrogen atom, a phenyl group, 
or an alkyl-group displacement phenyl group simultaneously, and is m=n=0. 

[0006] Moreover, this invention is an organic EL device which has the organic compound layer which 
consists of two or more layers which contain an organic luminous layer or an organic luminous layer 
in inter-electrode [ a pair of J, and offers the organic EL device containing the quinoxaline derivative 
by which at least one layer of this organic compound layer is expressed with said general formula (I). 
[0007] 

[Embodiment of the Invention] in the new quinoxaline derivative expressed with said general formula 
(I) of this invention ~ R1 -R6 Independently, respectively A hydrogen atom, a halogen atom, the alkyl 
group of a carbon number 1-6, The alkoxy group of a carbon number 1-6, the aryloxy group of a 
carbon number 6-20, The alkylthio group of a carbon number 1-6, the aryl thio machine of a carbon 
number 6-40, The alkyl sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a carbon 
number 1-6, The hetero aryl group of the carbon number 6-40 which is not replaced [ the aryl group of 
the carbon number 6-40 which is not replaced / the aryl sulfonyl group of a carbon number 6-40, the 
aryl sulfinyl group of a carbon number 6-40, a cyano group, displacement, or /, displacement, or ] is 
expressed. In said general formula (I), it is R1-R4. It may combine with each other into next doors, the 
ring may be formed, and you may be replaced. 

[0008] Fluorine, chlorine, bromine, and iodine are mentioned as a halogen atom. As an alkyl group of 
a carbon number 1-6, a methyl group, an ethyl group, a propyl group, butyl, a pentyl machine, a hexyl 
group, etc. may be mentioned, and the shape of a normal chain, and annular or the thing which has 
branching of three or more things is sufficient as a carbon number, for example. As an alkoxy group 
of a carbon number 1-6, a methoxy group, an ethoxy group, a propoxy group, a butoxy machine, a 
pentyloxy machine, a hexyloxy machine, etc. may be mentioned, and the shape of a normal chain, 
and annular or the thing which has branching of three or more things is sufficient as a carbon number, 
for example. As an aryloxy group of a carbon number 6-40, a phenoxy group, a biphenyl oxy-group, 
etc. are mentioned, for example. As an alkylthio group of a carbon number 1-6, a methyl thio 
machine, an ethyl thio machine, a propyl thio machine, a butyl thio machine, a pentyl thio machine, a 
hexyl thio machine, etc. may be mentioned, and the shape of a normal chain, and annular or the thing 
which has branching of three or more things is sufficient as a carbon number, for example. 
[0009] As an aryl thio machine of a carbon number 6-40, a phenylthio machine, a biphenyl thio 
machine, etc. are mentioned, for example. As an alkyl sulfonyl group of a carbon number 1-6 For 
example, a methyl sulfonyl group, an ethyl sulfonyl group, a propyl sulfonyl group, a butyl sulfonyl 
group, a pentyl sulfonyl group, a hexyl sulfonyl group, etc: may be mentioned, and the shape of a 
normal chain, and annular or the thing which has branching of three or more things is sufficient as a 
carbon number. As an alkyl sulfinyl group of a carbon number i-6 For example, a methyl sulfinyl 
group, an ethyl sulfinyl group, a propyl sulfinyl group, a butyl sulfinyl group, a pentyl sulfinyl group, a 
hexyl sulfinyl group, etc. may be mentioned, and the shape of a normal chain, and annular or the 
thing which has branching of three or more things is sufficient as a carbon number. As an aryl sulfonyl 



" group of a carbon number 6-40, a phenyl sulfonyl group, a biphenyl sulfonyl group, etc. are 
mentioned. As an aryl sulfinyl group of a carbon number 6-40, a phenyl sulfinyl group, a biphenyl 
sulfinyl group, etc. are mentioned. 

[0010] As an aryl group of the carbon number 6-40 which is not replaced [ displacement or ] For 
example, they are mentioned by a phenyl group, a biphenyl machine, a naphthyl group, a fluoran 
TENIRU machine, the pyrenyl machine, etc., and as a substituent R1 -R6 The same thing as the 
• thing which illustrated by carrying out can be mentioned. The alkoxy group of the carbon number 1-6 

of a methoxy group, an ethoxy group, a propoxy group, an isopropoxy group, an n-butoxy machine, 
j an iso butoxy machine, a t-butoxy machine, a sec-butoxy machine, etc., The alkylthio group of the 
» carbon number 1-6 of halogen atoms, such as fluorine, chlorine, bromine, and iodine, a nitro group, a 
cyano group, a hydroxyl group, a carboxyl group, a methyl thio machine, an ethyl thio machine, a 
propyl thio machine, a butyl thio machine, a pentyl thio machine, a hexyl thio machine, etc., The alkyl 
sulfinyl group of the carbon numbers 1-6, such as a methyl sulfinyl group, an ethyl sulfinyl group, a 
propyl sulfinyl group, a butyl sulfinyl group, a pentyl sulfinyl group, and a hexyl sulfinyl group, The 
alkyl sulfonyl group of the carbon numbers 1-6, such as a methyl sulfonyl group, an ethyl sulfonyl 
group, a propyl sulfonyl group, a butyl sulfonyl group, a pentyl sulfonyl group, and a hexyl sulfonyl 
group, etc. is mentioned. 

[001 1] As a hetero aryl group of the carbon number 6-40 which is not replaced [ displacement or ], a 
thing, a pyridyl machine, a quinolyl machine, etc. which transposed some carbon atoms of the furil 
machine containing an oxygen atom, the thienyl group containing a sulfur atom, or the above- 
mentioned aryl group to nitrogen are mentioned, for example. Moreover, R1-R6 Don't have an amino 
group. This is because electronic transportability is checked. 

[0012] In the new quinoxaline derivative expressed with said general formula (I) of this invention, / Ar1 
and Ar2 Independently, respectively A hydrogen atom, a halogen atom, the alkyl group of a carbon 
number 1-6, The alkoxy group of a carbon number 1-6, the aryloxy group of a carbon number 6-40, 
The alkylthio group of a carbon number 1-6, the aryl thio machine of a carbon number 6-40, The alkyl 
sulfonyl group of a carbon number 1-6, the alkyl sulfinyl group of a carbon number 1-6, The hetero 
aryl group of the carbon number 6-40 which is not replaced [ the aryl sulfonyl group of a carbon 
number 6-40, the aryl sulfinyl group of a carbon number 6-40, the aryl group of the carbon number 6- 
40 which may have a cyano group, displacement, or ] is expressed. 

[0013] Fluorine, chlorine, bromine, and iodine are mentioned as a halogen atom. As an alkyl group of 
a carbon number 1-6, a methyl group, an ethyl group, a propyl group, butyl, a pentyl machine, a hexyl 
group, etc. may be mentioned, and the shape of a normal chain, and annular or the thing which has 
branching of three or more things is sufficient as a carbon number, for example. As an alkoxy group 
of a carbon number 1-6, a methoxy group, an ethoxy group, a propoxy group, a butoxy machine, a 
pentyloxy machine, a hexyloxy machine, etc. may be mentioned, and the shape of a normal chain, 
and annular or the thing which has branching of three or more things is sufficient as a carbon number, 
for example. As an aryloxy group of a carbon number 6-40, a phenoxy group, a biphenyl oxy-group, 
etc. are mentioned, for example. 
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[0014] As an alkylthio group of a carbon number 1-6, a methyl thio machine, an ethyl thio machine, a 
propyl thio machine, a butyl thio machine, a pentyl thio machine, a hexyl thio machine, etc. may be 
mentioned, and the shape of a normal chain, and annular or the thing which has branching of three or 
more things is sufficient as a carbon number, for example. As an aryl thio machine of a carbon 
number 6-40, a phenylthio machine, a biphenyl thio machine, etc. are mentioned, for example. As an 
alkyl sulfonyl group of a carbon number 1-6 For example, a methyl sulfonyl group, an ethyl sulfonyl 
group, a propyl sulfonyl group, a butyl sulfonyl group, a pentyl sulfonyl group, a hexyl sulfonyl group, 
etc. may be mentioned, and the shape of a normal chain, and annular or the thing which has 
branching of three or more things is sufficient as a carbon number. As an alkyl sulfinyl group of a 
carbon number 1-6 For example, a methyl sulfinyl group, an ethyl sulfinyl group, a propyl sulfinyl 
group, a butyl sulfinyl group, a pentyl sulfinyl group, a hexyl sulfinyl group, etc. may be mentioned, 
and the shape of a normal chain, and annular or the thing which has branching of three or more 
things is sufficient as a carbon number. 

[0015] As an alkyl sulfonyl group of a carbon number 1-6 For example, a methyl sulfonyl group, an 
ethyl sulfonyl group, a propyl sulfonyl group, a butyl sulfonyl group, a pentyl sulfonyl group, a hexyl 
sulfonyl group, etc. may be mentioned, and the shape of a normal chain, and annular or the thing 
which has branching of three or more things is sufficient as a carbon number. As an alkyl sulfinyl 
group of a carbon number 1-6 For example, a methyl sulfinyl group, an ethyl sulfinyl group, a propyl 
sulfinyl group, a butyl sulfinyl group, a pentyl sulfinyl group, a hexyl sulfinyl group, etc. may be 
mentioned, and the shape of a normal chain, and annular or the thing which has branching of three or 
more things is sufficient as a carbon number. As an aryl sulfonyl group of a carbon number 6-40, a 
phenyl sulfonyl group, a biphenyl sulfonyl group, etc. are mentioned. As an aryl sulfinyl group of a 
carbon number 6-40, a phenyl sulfinyl group, a biphenyl sulfinyl group, etc. are mentioned. 
[0016] As an aryl group of the carbon number 6-40 which may have a cyano group For example, they 
are mentioned by a phenyl group, a biphenyl machine, a naphthyl group, a flubran TENIRU machine, 
the pyrenyl machine, etc., and as a substituent R1 -R6 The same thing as the thing which illustrated 
by carrying out can be mentioned. The alkoxy group of the carbon number 1-6 of a methoxy group, 
an ethoxy group, a propoxy group, an isopropoxy group, an n-butoxy machine, an iso butoxy 
machine, a t-butoxy machine, a sec-butoxy machine, etc., The alkylthio group of the carbon number 
1-6 of halogen atoms, such as fluorine, chlorine, bromine, and iodine, a nitro group, a cyano group, a 
hydroxyl group, a carboxyl group, a methyl thio machine, an ethyl thio machine, a propyl thio 
machine, a butyl thio machine, a pentyl thio machine, a hexyl thio machine, etc., The alkyl sulfinyl 
group of the carbon numbers 1-6, such as a methyl sulfinyl group, an ethyl sulfinyl group, a propyl 
sulfinyl group, a butyl sulfinyl group, a pentyl sulfinyl group, and a hexyl sulfinyl group, The alkyl 
sulfonyl group of the carbon numbers 1-6, such as a methyl sulfonyl group, an ethyl sulfonyl group, a 
propyl sulfonyl group, a butyl sulfonyl group, a pentyl sulfonyl group, and a hexyl sulfonyl group, etc. 
is mentioned. 

[0017] As a hetero aryl group of the carbon number 6-40 which is not replaced [ displacement or ], a 
thing, a pyridyl machine, a quinolyl machine, etc. which transposed some carbon atoms of the furil 
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machine containing an oxygen atom, the thienyl group containing a sulfur atom, or the above- 
mentioned aryl group to nitrogen are mentioned, for example. In said general formula (I), k and I 
express the integer of 0-2 independently, respectively, and m and n express the integer of 0-5 
independently, respectively. Moreover, in said general formula (I), it is R2 and R3. Except for the case 
where it is a hydrogen atom, a phenyl group, or an alkyl-group displacement phenyl group 
simultaneously, and is m=n=0. 

[0018] The organic compound layer which consists of two or more layers containing an organic 
luminous layer or an organic luminous layer at least the organic EL device of this invention further 
The quinoxaline derivative expressed with the above-mentioned general formula (I) is contained, and 
an anode / hole injection layer / luminous layer / electronic injection layer / cathode, an anode / 
luminous layer / electronic injection layer / cathode, an anode / hole injection layer / luminous layer / 
cathode, an anode / luminous layer / cathode type is mentioned as the element composition. When it 
makes an emission band region mainly contain the quinoxaline derivative of this invention, it is 
desirable, and when an organic luminous layer is made to contain the organic EL device of this 
invention, it is still more desirable. Moreover, it is desirable especially when an electronic injection 
layer consists of said quinoxaline derivative. In the element composition of the organic EL device of 
this invention, although neither a hole injection layer nor an electronic injection layer is required, the 
element which has these layers has the advantage whose luminescent ability improves. Moreover, 
you may make it pinch in the form where it made inter-electrode [ a pair of ] mix the above-mentioned 
hole injection layer, a luminous layer, and an electronic injection layer. Furthermore, in order to make 
each component exist stably, you may produce a mixed layer using binders, such as a high molecular 
compound. 

[0019] Here, as an organic EL device of this invention, an anode / hole injection layer / luminous 
layer / electronic injection layer / cathode type is made into an example, and is explained. As for the 
element of this invention, being supported by the substrate is desirable. About this substrate, there is 
no restriction in particular and what consists of glass, transparent plastics, quartz, etc. can be used 
that what is necessary is just what is commonly used by the conventional organic EL device. What 
uses the large (4eV or more) metal, the alloy, the electrical conductivity compounds, and these 
mixtures of a work function as electrode material as a positive electrode of this organic EL device is 
used preferably. As an example of such electrode material, conductive transparent material, such as 
metals, such as Au, Cul, ITO, Sn02, and ZnO, is mentioned. This positive electrode can produce 
such electrode material by making a thin film form by methods, such as vacuum evaporationo and 
sputtering. When taking out luminescence from this electrode, it is desirable to make permeability 
larger than 10%, and below hundreds of ohms / ** of the sheet resistance as an electrode are 
desirable. Although thickness is furthermore based also on material, 10nm - 1 micrometer are usually 
10-200nm preferably. 

[0020] What, on the other hand, uses the small (4eV or less) metal, the alloy, the electrical 
conductivity compounds, and these mixtures of a work function as electrode material as a cathode is 
used. As an example of such electrode material Sodium, a sodium potassium alloy, magnesium, a 
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magnesium silver alloy, lithium, magnesium / copper mixture, a magnesium indium alloy, 
aluminum/aluminum 203, indium, an aluminium-lithium alloy, etc. are mentioned. The cathode can 
produce such electrode material by making a thin film form by methods, such as vacuum 
evaporationo and sputtering. Moreover, below hundreds of ohms / ** of the sheet resistance as an 
electrode are desirable, and 10-500nm of thickness is usually 50-200nm preferably. In addition, in 
order to make luminescence penetrate, if either the anode of an organic EL device or a cathode is 
transparent or translucent, it improves [ luminous efficiency ] and is convenient. 
[0021] As a luminescent material of the luminous layer in the element of this invention, the 
quinoxalihe derivative expressed with the general formula (I) of this invention is desirable. Especially 
when issue material is the quinoxaline derivative of this invention, about the luminescent material of a 
luminous layer, it is not restricted, and arbitrary things can be conventionally chosen and used out of 
a well-known compound. As this luminescent material, good compounds of thin film formation nature, 
such as fluorescent brighteners, such as a polycyclic condensed ring aromatic compound compound, 
a benzooxazole system, a benzothiazole system, and a benzimidazole system, a metal chelation 
OKISANOIDO compound, and a JISUCHIRIRU benzenoid compound, can be used, for example. As 
the above-mentioned polycyclic condensed ring aromatic compound compound, the condensed-ring 
photogene containing anthracene, naphthalene, phenanthrene, pyrene, chrysene, and a perylene 
frame, other condensed-ring photogene containing about eight condensed ring, etc. can be 
mentioned, for example. Specifically, 1,1,4, and 4-tetra-phenyl 1,3-butadiene or 4, and 4'-(2 and 2- 
diphenyl vinyl) biphenyl etc. can be used. A luminous layer may consist of one layer which consists of 
these luminescent material kinds or two sorts or more, and may laminate the luminous layer which 
turns into said luminous layer from the compound of another kind. 

[0022] By the hole injection layer of the organic EL device of this invention consisting of a positive 
hole transfer compound, having the function to transmit the positive hole poured in from the anode to 
a luminous layer, and making this hole injection layer intervene between an anode and a luminous 
layer The electron which many positive holes were poured into the luminous layer by the lower 
electric field, and was further poured into the luminous layer from the cathode or the electronic 
injection layer is accumulated by the interface in a luminous layer with the barrier of the electron 
which exists in the interface of a luminous layer and a hole injection layer, and turns into an element 
which was excellent in luminescent ability - luminous efficiency improves, [ the positive hole transfer 
compound used for such a hole injection layer ] When it has been arranged inter-electrode [ which 
was able to give the electric field / two ] and a positive hole is poured in from an anode, what may 
transmit a positive hole to a luminous layer appropriately, and has the hole mobility of 10-6cm2 / V, 
and a second at least at the time of electric field impression of 104 - 106 V/cm is suitable. If this 
positive hole transfer compound has the aforementioned desirable character, there will be no 
restriction in particular, and in photoconductive material, arbitrary things can be conventionally 
chosen and used out of what is commonly used as a charge pouring transportation material of a 
positive hole, or the well-known thing used for the hole injection layer of an organic EL device. 
[0023] As said positive hole transfer compound, for example Copper phthalocyanine, and N, N, NT, 
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the - tetra-phenyl 4, an N^'-diamino phenyl, N and N'-diphenyl N, N- Jl (3-methylphenyl)-4, 4'- 
diamino biphenyl (TP DA), 2 and 2-bis(4-G p-tolylamino phenyl) propane, 1, and 1-bis(4-G p- 
tolylarnino phenyl) cyclohexane and N, N, N\ the - tetra p-tolyl 4, N^'-diamino biphenyl, etc. are 
mentioned. The crystal of inorganic substance semiconductors, such as Si, SiC, and CdS, and an 
amorphous material can also be used. A hole injection layer may consist of one layer which consists 
of these hole injection material kinds or two sorts or more, and may laminate the hole injection layer 
which turns into said hole injection layer from the compound of another kind. 
[0024] The electronic injection layer of the organic EL device of this invention consists of electron 
injection material, and has the function to transmit the electron poured in from the cathode to a 
luminous layer. In this invention, it is desirable to use the quinoxaline derivative expressed with the 
general formula (I) of this invention as an electron injection material. The organic EL device of this 
invention may contain the reducing dopant to the field, or the cathode and the interface field of an 
organic layer to which an electron is conveyed. Moreover, when the organic EL device of this 
invention contains a reducing dopant in addition to the quinoxaline derivative expressed with said 
general formula (I), it is desirable. If a reducing dopant is a substance to which an electronic 
transportability compound is made as for reduction here and it has reducing [ fixed ] They are used by 
various things and For example, an alkali metal, an alkaline earth metal, The oxide of a rare earth 
metal and an alkali metal, halide of an alkali metal, It is desirable in it being at least one substance 
chosen from the group which consists of the oxide of an alkaline earth metal, halide of an alkaline 
earth metal, the oxide of a rare earth metal or halide of a rare earth metal, the organic complex of an 
alkali metal, an organic complex of an alkaline earth metal, and an organic complex of a rare earth 
metal. 

[0025] As a still more concrete desirable reducing dopant For example, Na (work function: 2.36eV), K 
(work function: 2.28eV), At least one alkali metal chosen from the group which consists of Rb (work 
function: 2.16eV) and Cs (work function: 1.95eV), Or at least one alkaline earth metal chosen from 
the group which consists of Ca (work function: 2.9eV), Sr (work function: 2.0-2.5eV), and Ba (work 
function: 2.52eV) is mentioned, and especially a thing of 2.9eV or less has a desirable work function, 
an among these more desirable reducing dopant is at least one alkali metal chosen from the group 
which consists of K, Rb, and Cs, and is Rb or Cs still more preferably - most - good ~ it is better ** 
Cs. 

[0026] Especially these alkali metals have high reduction capability, and the improvement in 
luminescent brightness and reinforcement in an organic EL device are attained by comparatively little 
addition to an electron injection region. Moreover, the combination of these two or more sorts of alkali 
metals also has a desirable work function as a reducing dopant of 2.9eV or less, and it is desirable 
that it contained Cs especially that it combines, for example, is the combination of Cs, Na, Cs, K and 
Cs, Rb or Cs, and Na and K. By containing combining Cs, reduction capability can be demonstrated 
efficiently and the improvement in luminescent brightness and reinforcement in an organic EL device 
are attained by the addition to an electron injection region. Besides an alkali metal, moreover, alkali 
metal chalcogenide, alkaline earth metal chalcogenide, Even if it uses at least one metallic 
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compounds chosen from the group which consists of halide of an alkali meial, and hahde of an 
alkaline earth metal, the same effect is acquired, and the same effect is acquired even if it uses an 
alkali metal organic complex and an alkaline earth metal organic complex. 

[0027] The organic EL device of this invention may form further the electronic injection layer which 
consists of an insulator and a semiconductor between a cathode and an organic layer. Thereby, leak 
of electric current can be prevented effectively and electron injection nature can be raised. It is 
desirable to use at least one metallic compounds chosen from the group which consists of halide of 
alkali metal chalcogenide, alkaline earth metal chalcogenide, and an alkali metal and halide of an 
alkaline earth metal as such an insulator. If the electronic injection layer consists of these alkali metal 
chalcogenide etc., electron injection nature can be raised further. As alkali metal chalcogenide, they 
are mentioned by Li 20, UO, Na 2S, Na2Se, and NaO, and, for example as alkaline earth metal 
chalcogenide For example, they are mentioned by CaO, BaO, SrO, BeO, BaS, and CaSe, and as 
halide of an alkali metal For example, LiF, NaF, KF, LiCI, KCI, NaCI, etc. are mentioned, and 
fluorides, such as CaF2, BaF2, SrF2, MgF2, and BeF2, and halide other than a fluoride are 
mentioned as halide of an alkaline earth metal, for example. 

[0028] Moreover, as a semiconductor which constitutes an electronic transportation layer, kind 
independent, such as an oxide, a nitride, or an oxidation nitride, or two or more sorts of combination 
containing at least one element of Ba, Ca, Sr and Yb, aluminum, Ga, In, Li, Na, Cd, Mg, Si, Ta, Sb, 
and Zn are mentioned, for example. Moreover, it is desirable that the inorganic compound which 
constitutes an electronic transportation layer is a microcrystal or an amorphous insulating thin film. 
Since a more homogeneous thin film will be formed if the electronic transportation layer consists of 
these insulating thin films, pixel defects, such as a dark spot, can be decreased. In addition, as such 
an inorganic compound, halide of the alkali metal chalcogenide, the alkaline earth metal 
chalcogenide, and the alkali metal which were mentioned above, halide of an alkaline earth metal, 
etc. are mentioned. 

[0029] The electronic injection layer in the organic EL device of this invention can be produced by the 
thin film-ized method a vacuum deposition method, a spin coat method, the cast method, the LB 
method, etc. are well-known, for example, and can form this quinoxaline derivative. The thickness as 
an electronic injection layer is usually 5nm - 5 micrometers/although there is no restriction in 
particular. An electronic injection layer may consist of one layer which consists of a kind or two sorts 
or more of electron injection material, and may laminate the electronic injection layer which turns into 
said electronic injection layer from the compound of another kind. Furthermore, p type which is an 
inorganic substance - Si, p type - The inorganic semiconductor which can use the electron injection 
material of the hole injection material of SiC, n type alpha-Si, and n type alpha-SiC for an electronic 
injection layer, for example, is indicated by international publication WO90/05998 is mentioned. 
[0030] Next, the suitable example which produces the organic EL device of this invention is 
explained. If the method of producing the organic EL device which consists of the aforementioned 
anode / hole injection layer / luminous layer / electronic injection layer / cathode as an example is 
explained 1 micrometer or less of thin films which consist of desired electrode material, for example, 



• " • ' o o . 

substance for anodes, are made to form by methods, such as vacuum evaporationo and sputtering, 
on a suitable substrate, first, so that it may become the thickness of the range of 10-200nm 
preferably, and an anode is produced. Next, the thin film which consists of material of the hole 
injection layer which is element material, a luminous layer, and an electronic injection layer is made to 
form on this. 

[0031] Although there are a spin coat method, the cast method, vacuum deposition, etc. like the 
above as the method of this thin-film-izing, the point of a homogeneous film being easy to be obtained 
and being hard to generate a pinhole to a vacuum deposition method is desirable. [ when adopting a 
vacuum deposition method as thin film-ization, the vacuum evaporationo condition changes with the 
kind of compound to be used, the crystal structure made into the purpose of a molecule deposited 
film, meeting structures, etc., but ] It is desirable to choose suitably generally in the combustion boat 
cooking temperature of 50-400 degrees C, the degree of vacuum of 10-6 to ten - three Pa, the 
evaporation rate of 0.01-50nm/second, substrate temperature-50-300 degree C, and the range of 
5nm - 5 micrometers of thickness. A desired organic EL device is obtained after formation of these 
layers by making the thin film which consists of a substance for cathodes on it form by methods, such 
as vacuum evaporationo and sputtering, so that 1 micrometer or less may become the thickness of 
the range of 50-200nm preferably, and preparing a cathode. In addition, in production of this organic 
EL device, it is also possible to make a production order reverse and to produce it in order of a 
cathode, an electronic injection layer, a luminous layer, a hole injection transportation layer, and an 
anode. 

[0032] moreover, as the production method of the element which consists of the anode / a luminous 
layer / a cathode made to pinch in the form where it made inter-electrode [ a pair of] mix a hole 
injection layer, a luminous layer, and an electronic injection layer For example, [ apply / the solution 
which forms the thin film which consists of a substance for anodes on a suitable substrate, and 
consists of binders, such as hole injection material, a luminescent material, electron injection material, 
polyvinyl carbazole, polycarbonate, polyarylate, polyester, and polyether etc. ] Or a thin film is made 
to form with a dip coating method from this solution, it is considered as a luminous layer, and there is 
a thing which makes the thin film which consists of a substance for cathodes form on it. The vacuum 
deposition of the element material which turns into material of a luminous layer or an electronic 
injection layer further may be carried out, and the thin film which consists of a substance for cathodes 
on it may be made to form on the produced luminous layer here. 

[0033] Thus, luminescence can be observed, if + is impressed for an anode and it impresses about 
voltage 3-50V for a cathode as polarity of in impressing direct current voltage to the obtained 
organic EL device. Moreover, even if it impresses voltage by reverse polarity, luminescence is not 
produced at all, without electric current flowing. Furthermore, in impressing alternating voltage, only 
when a positive electrode becomes + and a negative electrode changes into the state of -, it emits 
light. In addition, the wave of the Alternating Current to impress is arbitrary and good. Although the 
example of representation of a quinoxaline derivative expressed with the general formula (I) of this 
invention is illustrated below, this invention is not restricted at all by these examples. 
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[Example] Next, this invention is explained in more detail using an example. 
The synthetic example 1 (compound (1)> 

- The synthesis 4 of 2 and 3-bis(4 , -bromo phenyl) quinoxaline, the 4*-dibromo benzyl 5.0g (14mmol), 
1, and 2-phenylenediamine 1.5g (14mmol) Under an argon gas atmosphere, heating flowing back 
was carried out in 20ml of ethanol for 3.5 hours. After termination of a reaction, it filters, the obtained 
crystal is washed by ethanol, and it is the 2 and 3-bis(4-bromo phenyl) quinoxaline 5.5g (93% of 
yield). It obtained. 

- The synthesis 2 of a compound (1), and 3-bis(4 , -bromo phenyl) quinoxaline 2.0g (4.5 mmol), 2.0g 
(12mmol) of 1 -naphthalene boron acids, and tetrakis (triphenyl phosphine) palladium 0.21g under an 
argon gas atmosphere It melts to 50ml of 1 and 2^dimethoxyethane, and they are 20ml of 2.0M 
sodium carbonate aqueous solutions. (40mmol) In addition, heating flowing back was carried out for 7 
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hours. After termination of a reaction, it filters, toluene and water wash, and it is 1.8g (75% of yield) 
about the end of yellowish-white color powder. It obtained. This thing is a mass spectrum (MS). As a 
result of analysis, it was said compound (1) and was M/S=534 to molecular weight 534.21. Moreover, 
they were the following results when NMR measurement was performed. 
1H-NMR(CDCI3,TMS) f 7.3-7.6(m,12H),7.7-8.0(m,12H) t 8.26(m,2H [0039] synthetic example 2 
(compound (8)) 

- It is compound (8)2.1g (87% of yield) similarly except having used 2-naphthalene boron acid instead 
of 1-naphthalene boron acid in the synthetic synthesis example 1 of a compound (8). It obtained. As a 
result of MS analysis, this thing was said compound (8) and was M/S=534 to molecular weight 
534.21 . Moreover, they were the following results when NMR measurement was performed. 
1H-NMR(CDCI3,TMS),7.48(m,2H),7.6-7.9(m,22H),8.22(m,2H) [0040] synthetic example 3 (compound 

(2)) 

- The synthesis 4 of 1, 2-****- (4-naphthalene 1-****- phenyl)-ethane 1, and 2-dione, and 4'-dibromo 
benzyl 2.0g (5.4mmol), 2.4g (14mmol) of 1-naphthalene boron acids and tetrakis (triphenyl 
phosphine) palladium 0.25g were melted in 50ml of toluene under an argon gas atmosphere, and 
20ml of 2.0M sodium carbonate aqueous solutions were added. And heating flowing back was carried 
out for 4 hours. After having filtered, isolating the organic layer preparatively after termination of a 
reaction and making it dry with anhydrous sodium sulfate, the solvent was distilled off under the 
reduced pressure. The obtained crystal is washed by ethanol and they are 1 , 2-****- (4-naphthalene 
1-****- phenyl)-ethane 1, and 2-dione 2.5g (99% of yield). It obtained. 

- the synthesis 1 of a compound (2), 2-****- (4-naphthalene 1-****- phenyl)-ethane 1, 2-dione 3.1g (6.8 
mmol), 4, the 5-dimethyl 1, and 2-phenylenediamine 0.92g (6.8mmol) ** Heating flowing back was 
carried out in 30ml of ethanol for 6 hours. After termination of a reaction, it filters, the obtained crystal 
is washed by ethanol, and it is compound (2)2.7g (72% of yield). It obtained. As a result of MS 
analysis, this thing was said compound (2) and was M/S=562 to molecular weight 562.24. Moreover, 
they were the following results when NMR measurement was performed. 
1H-NMR(CDCI3,TMS),2.54(s,6H),7.3-8.0(m,24H) [0041] synthetic example 4 (compound (4)) 

- It is compound (4)3.4g (95% of yield) similarly except having used 2 and 3-diamino naphthalene 
instead of 4, the 5-dimethyl 1, and 2-phenylenediamine in the synthetic synthesis example 3 of a 
compound (4). It obtained. As a result of MS analysis, this thing was said compound (4) and was 
M/S=634 to molecular weight 634.24. Moreover, they were the following results when NMR 
measurement was performed. 

1H-NMR(eDCI3,TMS),7.3-7.7(m,14H),7.8-8.0(m,10H),8.15(m,2H),8.8(s,2H) [0042] synthetic example 
5 (compound (5)) 

- It is compound (5)3.5g (82% of yield) similarly except having used 9 and 10-diamino naphthalene 
instead of 4, the 5-dimethyl 1, and 2-phenylenediamine in the synthetic synthesis example 3 of a 
compound (5). It obtained. As a result of MS analysis, this thing was said compound (5) and was 
M/S=634 to molecular weight 634.24. Moreover, they were the following results when NMR 
measurement was performed. 
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1H-NMR(CDCI3,TMS),7.4-7.7(m,l0H),7.8-8.1(m,18H),8.75(m,2H [0043] synthetic example 6 
(compound (3)) 

- The synthesis 1 of 6, 7-dibromo 2, and 3-****- (4-naphthalene 1 -****- phenyl) quinoxaline, 2-****- (4- 
naphthalene 1-****- phenyl)-ethane 1, and 2-dione 2.0g (2.9mmol), 4, 5-dibromo 1, and 2- 
phenylenediamine 1 .1g (4.3mmol) ** Heating flowing back was carried out in 20ml of ethanol for 24 
hours. After termination of a reaction, it filters, the obtained crystal is washed by ethanol, and they are 
6, 7-dibromo 2, and 3-****- (4-naphthalene 1 -****- phenyl) quinoxaline 2.8g (99% of yield). It obtained. 

- The synthesis 6 of a compound (3), 7-dibromo 2, 3-****- (4-naphthalene 1-****- phenyl) quinoxaline 
2.8g (40mmol), 1.3g (11mmol) of phenyl boron acids, and dichlorobis (triphenyl phosphine) palladium 
0.1 3g Under an argon gas atmosphere, it melted to 30ml of 1 and 2-dimethoxyethane, and 15ml of 
2.0M sodium carbonate aqueous solutions were added, and heating flowing back was carried out for 
6 hours. After having filtered, isolating the organic layer preparatively after termination of a reaction 
and making it dry with anhydrous sodium sulfate, the solvent was distilled off under the reduced 
pressure. The obtained crystal is washed by ethanol and it is compound (3)2.6g (94% of yield). It 
obtained. As a result of MS analysis, this thing was a compound (3) and was M/S=686 to molecular 
weight 686.27. Moreover, they were the following results when NMR measurement was performed. 
1H-NMR(CDCI3,TMS) [0044] After 
performing ultrasonic cleaning for the glass substrate with an ITO transparent electrode of 75mm x 
125mm of application examples x1. 1mm thickness (made by a JIOMA tick company) for 5 minutes in 
isopropyl alcohol, UV ozone washing was performed for 30 minutes. Equip the substrate holder of a 
vacuum evaporation system with the glass substrate with a transparent electrode line after washing, 
and cover said transparent electrode on the field of the side in which the transparent electrode line is 
formed first. It carries out and is the N and N'-screw (N and N'-diphenyl 4-aminophehyl) of 60nm of 
thickness. - N and N-diphenyl 4, and the - diamino 1 and a 4T-biphenyl film (TPD232 film) were 
formed. This TPD232 film functions as a hole injection layer. Next, the 4 and 4'-screw [N-(l-naphthyl)- 
N-phenylamino] biphenyl film (NPD film) of 20nm of thickness was formed on this TPD232 film. This 
NPD film functions as a positive hole transportation layer. Furthermore, on this NPD film, the following 
host material (E1) of 40nm of thickness was vapor-deposited, and membranes were formed. The 
following amine compound (D1) which has a styryl machine was simultaneously vapor-deposited by 
the bulk density 3:40 to (E1) as an illuminant child. This film functions as a luminous layer. 6 and the 
7-dimethyI 2 of 10nm of thickness, and 3-bis(4-naphthaIene 1-****- phenyl)-quinoxaline (DMNPQ) 
were formed filmy on this film. A DMNPQ film functions as an electronic injection layer, then, Li (the 
source of Li: made by a SAESU getter company) and DMNPQ which are a reducing dopant - duality 

- it was made to vapor-deposit and the DMNPQ:Li film (10nm of thickness) was formed as an 
electronic injection layer (cathode). On this Alq:Li film, Metal aluminum was made to vapor-deposit, 
metal cathode was formed, and the organic EL device was manufactured. As for this element, the 
blue light of luminescent brightness 1 18 cd/m2 and luminous efficiency 9.95 cd/A was obtained with 
the direct current voltage 6.0V. Initial 1000 cd/m2 When the fixed electric current drive was 



performed, it was time [ to halve luminance ] (reduction-by-half life) 2000 hours (initial 500 cd/m2 
conversion 4000 hours). These results are shown in Table 1 . 

[0045] 
[Formula 8] 




[0046] In the application example 2 application example 1, it is 2 and 3-bis(4-naphthalene 1 -****- 
phenylj-quirioxaline instead of DMNPQ. (NPQ1) The organic EL device was similarly manufactured 
except having used. Moreover, except having considered it as the direct current voltage 7.5V, like the 
application example 1, luminescent brightness, luminous efficiency, and a reduction-by-half life are 
measured, and the result of having observed the luminescence color is shown in Table 1 . 
[0047] In the application example 3 application example 1, it is 2 and 3-bis(4-naphthalene 2-****- 
phenyl)-quinoxaline instead of DMNPQ. (NPQ2) The organic EL device was similarly manufactured 
except having used. Moreover, except having considered it as the direct current voltage 6.5V, like the 
application example 1, luminescent brightness, luminous efficiency, and a reduction-by-half life are 
measured, and the result of having observed the luminescence color is shown in Table 1. 
[0048] In the comparative example 1 application example 1, the organic EL device was similarly 
manufactured instead of DMNPQ except having used 2, 3, 6, and 7-tetra-phenyl quinoxaline (TPQ). 
This element is the direct current voltage 15.0V, and, as for the luminescence maximum wavelength, 
the blue light of 475nm, the luminescent brightness of 88cds/m2, and luminous efficiency 0.1 cd/A 
was obtained. Initial 500 cd/m2 When the fixed electric current drive was performed, after 
energization, it stops having emitted light in 24 hours, and the short circuited place had produced. 
This is because TPQ crystallized. These results are shown in Table 1. 
[0049] 
[Table 1] 
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[0050] 

[Effect of the Invention] As explained to details above, the new quinoxaline derivative of this invention 
is a new compound useful as a composition component of an organic EL device; by an organic 
compound layer's boiling this quinoxaline derivative further at least, and using it, high-intensity-izing 
of an organic EL device, high-luminous-efficiency-izing, and the long-term stabilization by the 
adhesion improvement of an electrode are possible. 



[Translation done.] 



